In the title compound, C 16 H 9 ClO 4 the dihedral angle between the coumarin ring system [maximum deviation = 0.023 (1) Å ] and the benzene ring is 73.95 (8) . In the crystal, -interactions link the dimers into a three-dimensional framework. A quantum chemical calculation is in generally good agreement with the observed structure, although the calculated dihedral angle between the ring systems (85.7%) is somewhat larger than the observed value [73.95 (8) ]. Hirshfeld surface analysis has been used to confirm and quantify the supramolecular interactions.
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Chemical context
Coumarin and its derivatives are widely recognized for their multiple biological activities, including anticancer (Lacy et al., 2004; Kostova, 2005) , anti-inflammatory (Todeschini et al., 1998) , antiviral (Borges et al., 2005) , anti-malarial (Agarwal et al., 2005) and anticoagulant (Maurer et al., 1998) properties. As part of our studies in this area, we now describe the synthesis and crystal structure of the title compound, (I).
Structural commentary
In compound (I) (Fig. 1) , the coumarin ring system is, as expected, almost planar [maximum deviation = 0.023 (1) Å ] and is oriented at an angle of 73.95 (8) with respect to the benzene ring. An inspection of the bond lengths shows that there is a slight asymmetry of the electronic distribution around the coumarin ring: the C3-C2 [1.335 (2) Å ] and C2-C1 [1.456 (2) Å ] bond lengths are shorter and longer, respectively, than those excepted for a C ar -C ar bond. This suggests that the electronic density is preferentially located in the C2-C3 bond at the pyrone ring, as seen in other coumarin derivatives (Gomes et al., 2016; Ziki et al., 2016) .
Supramolecular features
In the crystal, weak aromatic -stacking interactions (Janiak, 2000) are present [Cg1Á Á ÁCg2(1 À x, Ày, 1 À z) = 3.4781 (10) Å and Cg2Á Á ÁCg2(1 À x, 1 À y,1 À z) = 3.5644 (11) Å , where Cg1 is the centroid of the coumarin pyran ring and Cg2 is the centroid of the coumarin benzene ring], thus forming a three-dimensional supramolecular network. A weak C11 O4Á Á ÁCg3(1 À x, À y, Àz) (-ring) interaction between O4 and a symmetry-related benzene ring (C6-C11, centroid Cg3) of is also present (Fig. 2) .
Hirshfeld surface analysis
Crystal Explorer3.1 (Wolff et al., 2012) was used to generate the Hirshfeld surface and two-dimensional fingerprint (FP) plots (Rohl et al., 2008) . The analysis of intramolecular and intermolecular interactions through the mapping of d norm is permitted by the contact distances d i and d e from the Hirshfeld surface to the nearest atom inside and outside, respectively. In compound (I), there are four O atoms and a Cl atom that can potentially act as acceptors for hydrogen bonds, but one of O atoms and the H atom of the chlorobenzoate moiety are involved in the establishment of intramolecular hydrogen bonds. The surface mapped over d norm displays four red spots that correspond to areas of close contact between the surface and the neighbouring environment and is shown in Fig. 3 . The contributions from different contacts were selected by partial analysis of the FP plots (Fig. 4) . CÁ Á ÁC contacts correspond to intermolecular -interactions.
The greatest contribution (26.5%) is from the HÁ Á ÁO/OÁ Á ÁH contacts, which appear as the highlighted red spot on the side of the surface (Figs. 3 and 4c) . The red spots in the middle of the surface correspond to CÁ Á ÁC contacts appearing near d e = d i '1.7 and 1.8 Å (Fig. 4d) . As expected in organic compounds, the HÁ Á ÁH contacts are important with a 24.7% contribution to Hirshfeld surface (Fig. 4b) The molecular structure of compound (I), with displacement ellipsoids drawn at the 50% probability level. HÁ Á ÁC/CÁ Á ÁH and HÁ Á ÁCl/ClÁ Á ÁH contacts, which make contributions of 14.5 and 12.7%, respectively (Figs. 4e and 4f).
Quantum-chemical calculations
Quantum-chemical calculations were performed and the results compared with the experimental analysis. An ab-initio Hartree-Fock (HF) method was used with the standard 6-31G basis set using the GAUSSIAN03 software package (Frisch et al., 2004; Dennington et al., 2007) to obtain the optimized molecular structure. The computational results are in good agreement with the experimental crystallographic data (see Supplementary Tables S1 and S2 ). The dihedral angle between the coumarin ring and the chlorobenzoate ring for the calculated structure is 85.7
, which is larger than the value of 73.95 (8) for the observed structure.
Synthesis and crystallization
To a solution of 4-chlorobenzoyl chloride (6.17 Â 10 À3 mol ' 0.8 ml) in dry tetrahydrofuran (31 ml) was introduced dried triethylamine (3 molar equivalents ' 2.6 ml). While stirring strongly, 6.17 Â 10 À3 mol (1 g) of chroman-2,3-dione was added in small portions over 30 min. The reaction mixture was then refluxed for 4 h and poured into a separating funnel containing 40 ml of chloroform. The solution was acidified with dilute hydrochlororic acid until the pH was 2-3. The organic layer was extracted, washed with water until neutral, dried over MgSO 4 and the solvent removed. The resulting precipitate (crude product) was filtered off with suction, washed with petroleum ether and dissolved in a minimum of dichloromethane by heating under agitation. Hexane was added to this hot mixture until the formation of a new precipitate started, which dissolved in the resulting mixture upon heating. Upon cooling, yellow crystals of the title compound precipitated in a yield of 70%; m.p. 478-482 K.
Refinement details
Crystal data, data collection and structure refinement details are summarized in Table 1 . H atoms were placed in calculated positions (C-H = 0.93 Å ) and refined using a riding-model approximation with U iso (H) = 1.2U eq (C). (Westrip, 2010) .
2-Oxo-2H-chromen-3-yl 4-chlorobenzoate
Crystal data Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
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